Because of the effect on hindfoot kinematics, missed or delayed diagnosis of peritalar injuries often results in impairment. The seemingly innocuous nature of these injuries, subtle radiographic findings, and low incidence limit familiarity, thereby increasing the likelihood of misdiagnosis. Because of delay in diagnosis, salvage arthrodesis may be necessary to restore function to the extremity. Talar head fracture, talar process fracture, subtalar fracturedislocation, transverse tarsal joint fracture, and transverse tarsal ligamentous disruption with instability are recurrently misdiagnosed. The keys to proper diagnosis of these potentially devastating injuries are the recognition of their existence, their injury patterns, and their radiographic appearance. The threshold for additional imaging studies should be lowered when a patient has pain and physical examination findings are out of proportion to a provisional diagnosis, or when symptoms fail to improve.
F
ractures of the foot are the most commonly missed extremity fractures for many reasons. 1 The foot has complex three-dimensional anatomy that can be difficult to fully assess on conventional two-dimensional radiographs. Most foot and ankle injuries involve innocuous sprains; however, a small percentage of foot ankle injuries involves significant injuries with subtle radiographic findings. Of initially missed fractures, only 33% are attributable to radiographically imperceptible lesions. 1 The rarity of these injuries limits physician familiarity and accounts for frequent misdiagnosis. Foot injuries involving the talus are the most often misdiagnosed.
Despite an overall decreased incidence of morbidity and mortality in automobile accidents, there is an increasing incidence of foot injuries. 2 Although airbags have raised the survival rate in car accidents, the highenergy mechanism and lack of protection to the lower extremities at the floor plate of vehicles have brought about a higher number of foot and ankle injuries. 2 Lisfranc injuries are commonly discussed in the literature because of their high incidence of missed diagnosis; peritalar injuries are also frequently missed injuries, but the importance of diagnosing them is scarcely addressed in the literature.
Peritalar injuries are defined as fractures or ligamentous disruption resulting in instability of one or more peritalar joints: tibiotalar, subtalar, calcaneocuboid, and talonavicular. The subtalar joint plays a key role in converting the foot from a mobile structure, as it is in heel strike, to a rigid structure, as it is at toe-off. In the normal setting, the eccentric position of the calcaneus with respect to the tibial axis imparts a valgus thrust at heel strike that unlocks the transverse tarsal joints. As a result, the subtalar joint acts as a directional torque transmitter and diminishes tibiotalar tilt stress. The talonavicular joint is probably the most essential joint for normal function of the peritalar complex. A large amount of excursion is seen at the talonavicular joint, and there is kinematic coupling of the motion of the talonavicular and subtalar joints. 3 The stability of the talonavicular joint is afforded by a complex known as the acetabulum pedis (Figure 1) . The acetabulum pedis is a deep socket that holds the head of the talus. It consists of the navicular, the anterior and middle facets of the calcaneus, the superomedial and inferior calcaneonavicular ligaments, and the calcaneonavicular portion of the bifurcate ligament. The superomedial and inferior calcaneonavicular ligaments form a particularly thick and strong plantar complex known as the spring ligament, which consists of fibrous tissue and fibrocartilage and acts as a sling for the head of the talus. The spring ligament is considered to be the primary static restraint to deformity of the talonavicular joint. Loss of these strong, supportive structures leads to collapse of the medial column. In addition to the spring ligament complex, the plantar cuboideonavicular and plantar calcaneocuboid ligaments provide strong plantar ligamentous support for the transverse tarsal joints. 3 Significant forces are required to rupture these ligments. However, when they are rendered incompetent, the result is collapse of the tranverse tarsal joints.
Because of the effect on hindfoot kinematics, missed or delayed diagnosis of peritalar injuries often results in permanent functional impairment. Awareness of the existence of these injuries is paramount in preventing their potentially devastating consequences. Key radiographic findings can facilitate diagnosis of various types of peritalar injuries. In many cases in which diagnosis is missed at the time of initial presentation to an orthopaedic surgeon, radiographic clues and patterns of injury that would have facilitated accurate diagnosis were present.
Transverse Tarsal Joint Injury
The transverse tarsal, or Chopart, joint consists of the talonavicular and calcaneocuboid joints. They form an articular space that spans across the foot. The talonavicular joint is an essential part of the talocalcaneal-navicular joint, which enables pronation and supination of the foot. The calcaneocuboid joint adapts the lateral column of the foot to the plantar buttress, adding flexibility to the column and suspension to the pulley of the peroneus longus tendon. 4 Loss of stability and joint congruence of these joints compromises the function of the foot.
The two basic injury patterns are those that are purely ligamentous and those with associated fracture of the talar head, navicular, or cuboid. Occasionally, these injuries can occur in combination, resulting in marked disruption of the midfoot that is easily recognizable on plain radiographs. More commonly, however, these "transitional zone" injuries, occurring where the foot meets the ankle, remain undetected. This can be attributed to many different factors. In the evalution of an injured foot or ankle, a common oversight is to focus on either the foot or the ankle and ignore the transitional area, both clinically and radiographically.
Proper radiographic exposure of the transitional zone is sometimes difficult to obtain. Additionally, some injuries that are associated with a significant ligamentous component will spontaneously reduce, making it extremely difficult to detect any radiographic abnormality. Pain and swelling out of proportion to radiographic findings should alert the physician to occult injury. A common mechanism of injury is for the foot to be propelled against the brake pedal of a car or the foot pedal of a motorcycle. Radiographs can be nonspecific and can appear deceptively benign.
Ligamentous Chopart Injury
Pure ligamentous injuries are difficult to diagnose. With these injuries, there is incompetence of the capsule and ligamentous structures stabilizing the transverse tarsal joints. This usually occurs with a trauma that causes dislocation, but many of these injuries are not appreciated on initial radiographs because of spontaneous joint reduction. The only radiographic clue may be joint space asymmetry (Figure 2, A) . Nonweight-bearing injuries typically do not demonstrate transverse tarsal instability. Manual stress or weightbearing views often reveal the severity of ligamentous incompetence (Figure 2, B) . When the diagnosis is in question, a contralateral comparison view can be valuable. These injuries frequently present late because of absence of visible pathology on plain, non-weight-bearing images. Their infrequency results in minimal discussion in the literature other than case reports. 5, 6 Transverse tarsal joint dislocation or subluxation is occasionally seen in conjunction with subtalar joint dislocation.
Treatment of ligamentous transverse tarsal joint disruption is not well established and is based on the few case reports available in the literature. 5, 6 In these cases, patients who failed nonsurgical management with immobilization underwent transverse tarsal fusion. We have found that stress radiographs can be beneficial in determining the need for surgical stabilization. These radiographs are obtained with the hindfoot stabilized and the forefoot stressed with an abduction and adduction force. In circumstances in which there is anatomic reduction of the joints and minimal instability, consideration can be given to cast immobilization and non-weight bearing with vigilant follow-up to ensure that late collapse does not occur. When initial radiographs are normal but stress views elicit signs of instability, temporary percutaneous fixation should be considered, provided that anatomic reduction has been obtained. For cases in which there is joint asymmetry and evidence of instability, we recommend open or closed reduction and stabilization with either temporary transarticular Kirschner wire fixation or bridge plating. Weight bearing is restricted for 8 to 10 weeks. When hardware spans the talonavicular joint, we remove the hardware at 6 to 8 weeks to facilitate motion. However, hardware that spans the calcaneocuboid joint is retained for 3 months because motion at this joint is not as critical. Because of the essential function of the talonavicular joint, preservation of this joint is always desirable. Fusion of the calcaneocuboid joint has less effect on the kinematics of the peritalar complex than does talonavicular fusion and can indirectly stabilize the transverse tarsal joint while preserving function of the talonavicular joint. 7, 8 In chronic cases, salvage arthrodesis is often the only means of stabilizing the midfoot and preventing progressive collapse. 
Talar Head Fractures
Talar head fractures account for <10% of talus fractures. 9 There is little discussion of these injuries in the literature other than case reports. 10 The mechanism of this injury is described as a dorsiflexion and inversion force on the foot with compression along the longitudinal axis of the talus; it often occurs with the foot in a plantar flexed position.
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Physical examination will detect tenderness over the talonavicular joint along with ecchymosis, usually in the plantar medial midfoot/hindfoot region. The presence of ecchymosis should raise suspicions that the injury is more significant than a sprain. In transitional zone injuries such as talar head fractures, a provisional diagnosis of ankle sprain with radiographs of the ankle only and without views of the foot will likely miss the diagnosis ( Figure 3 , A and B). A Canale view (ie, AP foot positioning with the foot pronated 15°off the table, in maximum equinus, with the beam directed 75°cephalad from horizontal) can allow improved visualization of fractures oblique to the transverse or sagittal plane of the foot. 11 CT scans are useful for identifying exact location and displacement, and for diagnosis in situations in which swelling and pain are out of proportion to the mechanism of injury.
The fracture pattern often appears as an oblique shear across the talar head in a proximal and medial direction, resulting in shortening of the medial column of the foot. As the medial head segment shears proximally, the remaining lateral head fragment can become perched on the lateral pole of the navicular, resulting in a locked dislocation of the talonavicular joint (Figure 3, C) . In fact, with late presentation, patients who have this displacement pattern often have a cavovarus deformity with symptoms of lateral-sided overloading of the foot. The anterior and middle facets of the subtalar joint may be involved when the fracture line extends posteriorly on the inferior surface of the talus. Unlike talar neck fractures, osteonecrosis is rarely seen, occurring in only 5% to 10% of cases, because of adequate blood supply. [12] [13] [14] Most of these injuries should be treated with open reduction and internal fixation (ORIF) to restore articular congruity and allow early motion. In nondisplaced fractures, cast immobilization may be considered, but frequent follow-up is required to rule out progressive displacement. 15, 16 Consideration can be given to percutaneous fixation of nondisplaced fractures to facilitate mobilization.
Displaced fractures should be treated with ORIF through an anterolateral or anteromedial approach, depending on the location of the primary fracture line. 11, 16, 17 A small external fixator can be useful for distracting the talonavicular joint. This allows A, Lateral ankle radiograph of an 18-year-old gymnast with a talar head fracture first diagnosed as an ankle sprain. The circled region is a transitional zone that can be overlooked during radiographic evaluation. The double-density sign (arrow), which occurs because of bony superimposition from fracture displacement, is apparent. B, AP non-weightbearing radiograph demonstrating talar head fracture (arrow). C, CT scan highlighting the locked dislocation of the talonavicular joint seen in talar head fractures. D, AP fluoroscopic image of the foot demonstrating talar head fracture fixation with minifragment screws and a headless compression screw.
Figure 3
Commonly Missed Peritalar Injuries better visualization of the joint surface and helps facilitate reduction of the fracture. Fracture fixation is accomplished with minifragment 2.0-or 2.4-mm lag screws with or without buttress plating on nonarticular surfaces. Headless compression screws can be used through articular surfaces (Figure 3, D) .
Unfortunately, these injuries may present late because of misdiagnosis. Often, salvage arthrodesis is the only option. It is always desirable to preserve or restore function of the talonavicular joint. In younger patients with reasonable preservation of bone stock, consideration can be given to joint preservation by osteotomy of the primary talar fracture line and reduction of the talonavicular joint (Figure 4 ). The risk of osteonecrosis with osteotomy through the talar head/neck has not been shown to be significant. 18 Fusion is indicated in the presence of significant arthrosis. In talar head shear malunions, resultant medial column shortening and varus deformity can be addressed with distraction bone block fusion. 19 
Occult Navicular Fractures
The tarsal navicular is considered the keystone of the medial longitudinal arch, and injuries to it have a profound effect on hindfoot kinematics despite its comparatively small size. 20 Occult navicular body fractures are typically type I navicular fractures, which have a single transverse fracture line in the coronal plane. 21 Fracture occurs when the plantar part of the navicular is essentially "nutcrackered" between the talus and the cuneiforms. The resultant talonavicular joint subluxation/instability causes the navicular to "spit out" the dorsum of the foot. Often, radiographs will reveal only subtle dorsal subluxation of the navicular, evidenced by lack of colinearity with the cuneiforms ( Figure 5 ). Comparison with the uninjured foot may be useful for highlighting a lack of colinearity when the injury is in question. The dorsal surface of the navicular and cuneiform should line up on the lateral radiographs. A double-density sign on the lateral radiograph can be a clue to navicular injury as well. Dorsal displacement is not always present in the acute period. However, we have found that when the injury goes unrecognized, the navicular can displace dorsally, leading to joint incongruity and arthritis. In chronic injuries, because of plantar midfoot impaction, an increased calcaneal pitch and longitudinal arch will result in a cavus foot ( Figure 5 ). A nondisplaced injury with no talonavicular instability can be managed nonsurgically. We routinely obtain a CT scan even in nondisplaced fractures to evaluate for plantar comminution, which we consider to be a prognostic indicator. Cast immobilization and an extended period of protected weight bearing for 8 to 12 weeks has been recommended because of the tenuous blood supply of the navicular. 11, 22 Close follow-up with serial radiographs is advised to determine whether displacement has occurred. Displaced fractures or injuries with talonavicular instability should be treated with ORIF. Chronic injuries may require arthrodesis of the talonavicular joint; the surgeon must then address the increased longitudinal arch often seen Intraoperative AP fluoroscopic image of the foot. A, A late-presenting talar head fracture in which osteotomy of the fracture line was undertaken to reduce the talonavicular joint. B, The osteotomy was then stabilized with minifragment screws and buttress plate fixation.
Figure 4
Lateral radiograph of the foot demonstrating a missed navicular fracture. The dorsum of the navicular is not colinear with the cunieforms (grey lines). This occurs when the navicular has displaced dorsally. as a result of the plantar impaction of the navicular. Navicular stress fractures are another subset of navicular fractures that are commonly missed because of difficulty with diagnosis. Affected patients may report vague "ankle" pain, and initial radiographs are often negative. Physical examination is a key to diagnosis. The patient may have tenderness over the dorsomedial portion of the navicular and pain with a single leg hop or catcher's squat. In contrast to typical stress fractures, involvement in lowintensity endurance activities is not a risk factor. In fact, sports that involve cutting or explosive movements are the actual risk factors. The mechanism of navicular stress fracture is compression of the body between the talus and the cuneiforms, causing the middle third of the navicular body to undergo both shear and distraction. This results in a vertical fracture line in the sagittal plane. The fracture line typically occurs at the junction of the medial two thirds and lateral one third of the body, which coincides with the zone of maximum stress and minimal perfusion in the navicular body. 23 This zone of avascularity accounts for the relative difficulty in obtaining fracture union in these cases.
A CT, MRI, or bone scan is often needed to confirm the diagnosis of stress fracture. A CT classification has been developed that predicts longer healing times as classification type advances. 24 Type I fracture involves a break in the dorsal cortex. Type II fracture has propogation of the fracture line into the body, and type III fracture has extension of the fracture line into a second cortex.
A navicular stress fracture can be managed nonsurgically if it is an incomplete fracture (ie, type I or II) or if it is complete but nondisplaced and shows no signs of sclerosis. Nonsurgical treatment consists of strict non-weight-bearing cast immobilization for 6 weeks followed by functional rehabilitation or bracing for another 6 weeks. [25] [26] [27] A patient may require an average of 10 months to return to sports activity. 23 Surgical management is indicated when nonsurgical management has failed (ie, 6 to 8 weeks without radiographic healing or symptomatic improvement), in a displaced fracture, and in a complete fracture with sclerosis. Surgical management may be considered in the elite athlete with a nondisplaced fracture. In such a case, percutaneous screw fixation may be performed for an incomplete fracture or complete fracture without sclerosis. 26 Otherwise, open reduction with consideration given to bone grafting is the recommended technique. 23, 27 The fracture is approached dorsally between the neurovascular bundle and the extensor digitorum longus, and screw fixation is used.
Occult Cuboid Fracture
A cuboid fracture can result in transverse tarsal instability. The cuboid is an important stabilizer of the lateral column of the foot. The fracture is relatively uncommon; most cases are capsular avulsion injuries. 22 However, the physician should not dismiss any cuboid injury as a minor avulsion injury. Until it is proved otherwise, one should assume concomitant medial column injury such as Lisfranc injury and transverse tarsal instability, evidenced by widening of the talonavicular joint. In cuboid nutcracker fractures, the forefoot is violently everted on the hindfoot. 28 The cuboid is subsequently pinched between the anterior process of the calcaneus and the base of the fourth and fifth metatarsals. This can be associated with an avulsion fracture of the medial tubercle of the navicular, tear of the posterior tibial tendon, or other combinations of medial column injury. 22 Left untreated, a nutcrackered cuboid will shorten and result in destabilization of the lateral column; plate fixation with bone grafting is necessary to restore it. 29 When lateral column support is lost, ORIF with mini-fragment 2.0-or 2.4-mm screws and plating is performed, along with possible bone grafting to restore lateral column support.
Occult Talar Dome Injury
Osteochondral injury of the talar dome often accompanies ankle sprain fracture, and initial radiographs are often unremarkable. Multiple mechanisms of injury have been described. These injuries can be sequelae of a wide range of injuries including ankle sprains and fracturedislocations. A high incidence of concomitant osteochondral/chondral injuries has been found in patients with ankle fractures and ankle instability. 30, 31 A history of trauma is seen in 98% of lateral dome lesions but in only 70% of medial dome lesions. 32 One should be wary of this injury in the patient with persistent ankle pain and popping that do not improve despite conservative measures. Osteochondral injuries may be seen in conjuction with lateral ankle ligament instability. CT or MRI should be used to help identify, localize, and assess the extent of the talar dome injury. Patients typically localize pain and tenderness to palpation in the same area as the defect as it is seen on imaging studies. Intra-articular anesthetic injection into the ankle is a useful tool to confirm diagnosis when there is a question that the radiographic finding is an incidental one.
Radiographic staging introduced by Berndt 
Lateral Talar Process Fractures
Lateral talar process (LTP) fractures are more commonly discussed in the literature than other peritalar injuries, but they are still frequently missed because of their subtle radiographic findings and rare presentation. LTP fracture accounts for 24% of fractures of the talar body, but makes up <1% of all ankle injuries. 36 It has been reported that 15% of these injuries are initially misdiagnosed as ankle sprains. 36 LTP fracture is also commonly known as a snowboarder's ankle. Snowboarders are more prone to ankle injuries (25% of injuries) than are alpine skiers (6% of injuries) because of the rigid and locked construct of snowboards. 36 The mechanism of injury has been reproduced in cadaver studies with the foot positioned in dorsiflexion and inversion combined with an external rotation force. 37 The injury is more of an impaction/crush injury than an avulsion injury. LTP fractures are also often associated with other foot and ankle injuries after high-speed trauma. Physical examination demonstrates pain, swelling, and ecchymosis. LTP fracture is commonly misdiagnosed as ankle sprain because the findings (ie, tenderness approximately 1 cm inferior to the tip of the lateral malleolus) mimic those of an anterior talofibular ligament sprain.
LTP fractures can cause significant morbidity when not properly treated because they are intra-articular injuries. There are two distinct articular facets on the LTP. The dorsolateral facet articulates with the distal fibula, and the inferomedial facet forms the anterolateral portion of the subtalar joint. Subtalar joint arthritis can develop after an untreated displaced or comminuted LTP fracture. 11, 16 Radiographic findings are subtle and can be easily missed. The ankle mortise view is the most useful plain radiographic view because it places the LTP in profile (Figure 6, A) . CT is recommended to evaluate size, intra-articular involvement, and comminution. 38 Often, a CT scan shows a surprising degree of intra-articular involvement despite benign-appearing plain radiographs (Figure 6, B) .
Treatment of nondisplaced LTP fractures consists of non-weightbearing cast immobilization for 4 to 6 weeks. Displaced LTP fractures involving the articular surface should undergo ORIF with minifragment lag screws, or with a minifragment buttress plate when comminution is present. Severely comminuted intraarticular fragments may need to be excised when they cannot be reconstructed. When a fracture is diagnosed late, reconstruction may be possible, but many authors recommend excision of the fragment. Subtalar fusion is necessary when the fracture has been chronically neglected and the patient has developed arthrosis of the joint.
Posterior Talar Process Fractures
The posterior talar process is a fairly large portion of the talus. The inferior surface forms the posterior 25% of the subtalar articulation. 42 It consists of the medial tubercle, lateral tubercle, and groove for the flexor hallucis longus (FHL) tendon. Underappreciation of articular involvement, rarity, and subtle radiographic findings are the pitfalls and hallmarks of these injuries. The lateral tubercle, also known as the Stieda process, is the insertion point for the posterior talofibular ligament. The os trigonum, an accessory bone from a secondary ossification center, is located directly posterior to the lateral tubercle. The os trigonum may persist as a separate ossicle attached to the lateral process by a cartilaginous synchondrosis and can be a source of pain. 43 However, the os trigonum may also be mistaken as an incidental finding when a posterior process fracture is, in fact, present. The mechanism of injury may be forced plantar flexion of the ankle, which nutcrackers the posterior process between the posterior malleolus and the calcaneus. Ankle inversion can also avulse the lateral tubercle through the posterior talofibular ligament (ie, Shepherd fracture). Physical examination reveals tenderness over the posterolateral ankle, medial to the peroneal tendons. The patient has pain with forced plantar flexion, which compresses the talus against the tibia. Additionally, movement of the FHL may cause pain as the tendon slides over the edges of fracture fragments. 40 The medial tubercle is the insertion point for the posterior deltoid ligament. Fracture of the medial tubercle is also known as a Cedell fracture. 44 This injury usually is caused by a high-speed mechanism in which combined dorsiflexion and pronation forces are applied. 42 As with many high-speed injuries, Cedell fracture may be associated with other injuries of the foot, such as subtalar dislocation and talar neck fractures. In a series reported by Giuffrida et al, 45 it was discovered that all posteromedial tubercle fractures were associated with medial subtalar joint dislocation. Physical examination usually demonstrates localized tenderness medially, posterior to the medial malleolus. Plantar flexion pain and FHL irritation may be present. Occasionally, these injuries may present with tarsal tunnel syndrome because of fracture displacement and hematoma formation compressing the tarsal tunnel.
The rarity of posterior process fractures, subtle radiographic findings, and association with other distracting injuries of the foot and ankle yield a high rate of misdiagnosis. Many of these injuries are misinterpreted as an os trigonum. It can be difficult to recognize these injuries on plain radiographs. Usually only fractures with large fragments can be seen on lateral views of the ankle (Figure 7, A) . Differentiating the medial process, lateral process, and os trigonum can be difficult. Because of these factors, when a posterior process injury is suspected, CT is our modality of choice. CT is helpful in diagnosis and in determining size, displacement, and articular involvement. Posteromedial tubercle fractures often demonstrate significant posterior subtalar facet involvement with joint subluxation that cannot be appreciated on plain radiographs Commonly Missed Peritalar Injuries (Figure 7, B) . We recommend CT evaluation after any subtalar dislocation because of the possibility of associated peritalar injury. Bone scan is useful to help differentiate an acute posterolateral tubercle fracture from a normal os trigonum.
Nonsurgical management of posterior process fractures is reserved for completely nondisplaced fractures that can be managed with nonweight-bearing cast immobilization for 4 to 6 weeks. 41, 43, 46 ORIF with minifragment 2.4-or 2.7-mm screws with or without plating is recommended for any displaced fracture with articular involvement. 42, 43, 47, 48 A posteromedial or posterolateral approach is used, depending on the location of the primary fracture line. Posteromedial tubercle fractures can be approached through the flexor digitorum longus (FDL) tendon sheath. Fragment excision is reserved for situations in which extensive comminution prohibits reconstruction, or for situations such as late or chronic presentation. 41, 43 Subtalar fusion is necessary once arthrosis has developed. 45 
Occult Calcaneal Fracture Variants
Calcaneus fracture is a relatively common injury of the tarsal bone and has been the subject of considerable discussion in the literature. Although orthopaedic surgeons are well aware of calcaneus fractures and the radiographic parameters to help diagnose them (eg, Böhler angle, critical angle of Gissane), there are two subtypes of calcaneus fractures that are rare and difficult to appreciate on plain radiographs, which may appear to be essentially normal. Unfortunately, these types of injuries are anything but benign, and delayed diagnosis can have significant consequences.
The first type of calcaneus fracture to highlight is essentially a Sanders II (ie, two-part) calcaneus fracture in which the lateral fragment containing the calcaneal tuberosity has displaced laterally and proximally. In this situation, the subtalar joint is dislocated laterally as the lateral fragment drives proximally and laterally (Figure 8, A) , leaving the sustentacular articular segment attached to the talus. This fracture was first described by Biga Figure 8 , B and C). A doubledensity sign is a key to recognizing the injury. A mortise view of the ankle can show the dislocated lateral portion of the posterior facet beneath the fibula (Figure 8, D) . A small fibula fracture is often present as a distracting injury. This occurs from the driving force of the calcaneus directed proximally and laterally. 50, 51 CT studies will unveil a more dramatic picture than the subtle radiographic appearance seen with this injury. Although high-velocity axial loading is traditionally associated with calcaneus fractures, another peculiarity with this injury is that the mechanism appears to be a lowerenergy twisting with axial load. ORIF is the recommended treat- ment option for this injury. 49, 52, 53 Fixation can be performed with the standard lateral extensile approach with calcaneal plating. Limitedexposure percutaneous techniques may prove to be effective, as well. Late presentation with arthrosis will likely require subtalar fusion, although intra-articular osteotomy with ORIF may be considered when the joint surface appears to be salvageable ( Figure 9) .
Fracture of the sustentaculum tali is another rare and commonly missed subtype of calcaneus fracture ( Figure 10 ). Other than case reports, 54 there is little in the literature on isolated fractures of the sustentaculum tali. Radiographs of these injuries are subtle, with the Böhler angle preserved. A Harris view of the calcaneus can delineate sustentaculum fractures and should always be obtained when this injury is suspected. CT can highlight involvement of the middle as well as the posterior facets and is useful for quantifying comminution and displacement. Gatha et al 54 reports that the mechanism of injury seems to involve high-energy axial and varus loading with some component of rotation. They also noted that this injury appears to be associated with fractures of the talus, which can be a distracting injury. The preferred treatment for displaced fractures is ORIF with lag screw fixation through a direct medial approach to the sustentaculum. The FDL tendon is retracted plantarly, and the floor of the FDL sheath is elevated subperiosteally, taking care to protect the adjacent neurovascular bundle.
Summary
Peritalar injuries are rare and are commonly missed. Low overall incidence, innocuous manifestation, subtle radiographic findings, and distracting injuries can lead to misdiagnosis and late presentation. Increased awareness of these potentially devastating injuries can minimize misdiagnosis and may improve patient outcome. The orthopaedic surgeon should consider the possibility of these injuries when evaluating the traumatized foot and ankle. Missed or delayed diagnosis of peritalar injuries often results in permanent functional impairment because of the significant effect on hindfoot mechanics. In initially missed cases, salvage arthrodesis may be necessary to limit pain and restore function to the extremity.
A good history to obtain mechanism of injury and a physical examination to pinpoint areas of tenderness and to evaluate soft-tissue trauma are of great importance. Diagnosis can be improved if the physician is aware of the existence of these injuries, the radiographic clues, and the value of CT scans, comparison views, and stress views when a patient fails to improve clinically and/or when physical examination findings are out of proportion to the provisional diagnosis.
A, Axial CT scan demonstrating a late-presenting calcaneal fracture variant in the same patient as in Figure 8 . B, Lateral intraoperative radiograph following intra-articular osteotomy and open reduction and internal fixation to reconstruct the subtalar joint.
Figure 9
Axial CT scan demonstrating a sustentaculum tali fracture.
Figure 10
Commonly Missed Peritalar Injuries
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